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(54) HEAT-RESISTANT AND FLAME-RETARDANT RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-resistant and flame-retardant resin 
composition having enough flame-retardancy and excellent heat-resistance together with 
excellent mechanical properties such as abrasion resistance and tensile elongation with 
flexibility, and not generating halogenic gas upon incineration. 

SOLUTION: This resin composition comprises 30 to 200 pts.wt. of a metal hydrate to 100 
pts.wt. of a mixture comprising a polyolefin resin, a modified polyolefin resin, a modified 
thermoplastic elastomer both modified by an unsaturated carboxylic acid or its derivative 
and polymethylpentene, which never generates halogenic gas, and where a strong 
adhesive interlayer is formed between the metal hydrate and the modified position of the 
modified polyolefin and the modified thermoplastic elastomer, resulting in improved 
compatibility between the metal hydrate and each polymer, thus mechanical properties 
and flexibility are improved without affecting flame-retardancy, also high melting point 
polymethylpentene contributes to improvement of heat-resistance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat-resistant fire retardancy resin constituent characterized by carrying out 30-200 
weight section combination of the metal hydrate to the mixture 100 weight section which mixed the 
denaturation thermoplastic elastomer and the poly methyl pentene which denaturalized with the 
denaturation polyolefine system resin which denaturalized with unsaturated carboxylic acid or its 
derivative to polyolefine system resin, unsaturated carboxylic acid, or its derivative. 
[Claim 2] Said mixture is a heat-resistant fire retardancy resin constituent according to claim 1 
characterized by being mixed within the limits of said polyolefine system resin 20 - 93 weight 
sections, said denaturation polyolefine system resin 1-20 weight sections, said denaturation 
thermoplastic elastomer 1 - 30 weight sections, and said poly methyl pentene 5-30 weight sections. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a heat-resistant fire retardancy resin constituent 
suitable as a wire covering ingredient of the electric wire used for autoparts, electrical-and-electric- 
equipment components, etc. in more detail about a heat-resistant fire retardancy resin constituent. 
[0002] 

[Description of the Prior Art] Conventionally, as a wire covering ingredient of the electric wire used 
for wiring of autoparts, electrical-and-electric-equipment components, etc., polyvinyl chloride resin 
has been widely used from the point of excelling in the balance of fire retardancy, a mechanical 
strength, flexibility, cost, etc. However, since polyvinyl chloride resin contains the halogen in the 
chain, it emits halogen system gas harmful at the time of the fire of an automobile, and incineration 
abandonment of the electrical and electric equipment etc. into atmospheric air, and has the problem 
of becoming the cause of environmental pollution. 

[0003] The non halogen system flame-retardant-resin constituent which blended the metal hydrate 
with the mixture which the flame-retardant-resin constituent which does not contain halogen 
components, such as chlorine, is studied variously in recent years, for example, mixed high density 
polyethylene from such a background to polyolefine system resin at JP,5-301996,A as a flame 
retarder is indicated. 

[0004] Moreover, for example, the non halogen system flame-retardant-resin constituent which 
blended the inorganic flame retarder with the mixture which mixed thermoplastic elastomer and low 
crystallinity polyolefine system resin is indicated by JP,7-1 10912,B. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order in the case of the non halogen system 
' flame-retardant-resin constituent shown in former JP,5-301996,A to carry out flameproofing so that 
it has self-extinguishing, it is necessary to blend so much the metal hydrate which is a flame retarder, 
and mechanical properties, such as abrasion resistance and **** elongation, fall remarkably, or such 
a constituent has problems — flexibility is spoiled. 

[0006] On the other hand, in order to raise a mechanical property etc., when the amount of mixing of 
the high density polyethylene which has crystallinity is made to increase too much, an amorphous 
part decreases, it stops being able to carry out little deer combination of the flame retarder, and there 
is a problem that fire retardancy falls. Furthermore, in order to raise thermal resistance like heating 
deformans, it is necessary to give bridge formation by an electron ray etc., and neither the increment 
in a production process nor high cost-ization is avoided. 

[0007] Moreover, in order to carry out flameproofing so that it has self-extinguishing, also in the non 
halogen system flame-retardant-resin constituent shown in latter JP,7-1 10912,B, it is necessary to 
blend an inorganic flame retarder so much, and it has the problem that a mechanical property, 
flexibility, etc. fall remarkably. [ as well as the former ] And if the amount of mixing of low 
crystallinity polyolefine is decreased too much in order to raise a mechanical property etc., an 
amorphous part will decrease, it will stop being able to carry out little deer combination of the 
inorganic flame retarder, and the problem that fire retardancy falls will arise. Moreover, it may not 
be satisfied enough about thermal resistance. 

[0008] Therefore, when the above non halogen system flame-retardant-resin constituents were used 
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as a wire covering ingredient of an electric wire, there was a problem that the outstanding electric- 
wire property could not be acquired. 

[0009] The technical problem which this invention tends to solve is to offer the heat-resistant fire 
retardancy resin constituent excellent in thermal resistance, being equipped with sufficient fire 
retardancy while it is excellent in mechanical properties and flexibility, such as abrasion resistance 
and **** elongation, without generating halogen system gas at the time of incineration. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, the heat-resistant fire 
retardancy resin constituent concerning this invention makes it a summary to have carried out 30-200 
weight section combination of the metal hydrate to the mixture 1 00 weight section which mixed the 
denaturation thermoplastic elastomer and the poly methyl pentene which denaturalized with the 
denaturation polyolefine system resin according to claim 1 which denaturalized with unsaturated 
carboxylic acid or its derivative to polyolefine system resin like, unsaturated carboxylic acid, or its 
derivative. 

[001 1] Since the heat-resistant fire retardancy resin constituent concerning this invention does not 
contain the halogen, it does not generate halogen system gas harmful at the time of combustion. 
Moreover, since the denaturation thermoplastic elastomer which denaturalized with the denaturation 
polyolefine system resin which denaturalized with unsaturated carboxylic acid or its derivative to 
polyolefine system resin, unsaturated carboxylic acid, or its derivative is mixed, while the interfacial 
surface tension of each resin and a metal hydrate improves, the compatibility of a metal hydrate and 
each polymer improves. Therefore, mechanical properties and flexibility, such as abrasion resistance 
and **** elongation, can be raised, without reducing fire retardancy. And further, since the poly 
methyl pentene is mixed, thermal resistance can be raised and it becomes possible to obtain the heat- 
resistant fire retardancy resin constituent excellent in heating deformans. 

[0012] Here, the thing [ being mixed within the limits of said polyolefine system resin 20 - 93 weight 
sections, said denaturation polyolefine system resin 1-20 weight sections, said denaturation 
thermoplastic elastomer 1 - 30 weight sections, and said poly methyl pentene 5-30 weight sections ] 
according to claim 2 of said mixture is [ like ] desirable. 

[0013] Especially when it is within the limits and mixture is mixed [ above-mentioned ], it becomes 
possible to obtain the heat-resistant fire retardancy resin constituent excellent in balance mechanical 
properties, such as abrasion resistance and **** elongation, flexibility, fire-resistant, heat-resistant. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained to 
a detail. The heat-resistant fire retardancy resin constituent concerning this invention is polyolefine 
system resin from what carried out 30-200 weight section combination of the metal hydrate to the 
mixture 100 weight section which mixed the denaturation thermoplastic elastomer and the poly 
methyl pentene which denaturalized with the denaturation polyolefine system resin which 
denaturalized with unsaturated carboxylic acid or its derivative, unsaturated carboxylic acid, or its 
derivative. 

[0015] Here, polyolefine system resin means the homopolymer and copolymer which consisted of 
aliphatic hydrocarbon with which a chain does not contain a halogen. Specifically as a 
homopolymer, polypropylene, polyethylene, polybutene, etc. are mentioned. Moreover, as a 
copolymer, an ethylene- vinyl acetate copolymer, an ethylene-ethyl acrylate copolymer, an ethylene- 
methyl acrylate copolymer, an ethylene-propylene copolymer, an ethylene-butene copolymer, etc. 
are mentioned, in addition, these are independent - or two or more sorts may be used together and 
you may use. 

[0016] Especially, polypropylene regins, such as a propylene-ethylene block copolymer which uses 
polypropylene and a propylene as a principal component (more than 50wt%), a propylene-ethylene 
random copolymer, a propylene-butene random copolymer, and a propylene / ethylene-propylene 
block copolymer, are desirable. What has a melt flow rate under the temperature of 230 degrees C 
and 2.16kg of loads (henceforth "MFR") in the range for O.lg - 5g / 10 minutes from a viewpoint 
which raises extrusion nature especially is the most suitable. 

[0017] Moreover, the denaturation polyolefine system resin which denaturalized with unsaturated 
carboxylic acid or its derivative makes unsaturated carboxylic acid or its derivative react to the 
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polyolefine system resin mentioned above, and means copolymerization or the thing which carried 
out graft denaturation. The viewpoint which is excellent in an interface adhesive property with a 
metal hydrate to denaturation polypropylene is especially specifically desirable. The denaturation 
polypropylene with which D degree of hardness has 50 or more from a viewpoint which raises 
mechanical properties, such as abrasion resistance and **** elongation, especially is the most 
suitable. 

[0018] Moreover, thermoplastic elastomer is equipped with the hard segment equivalent to the point 
constructing a bridge, and the soft segment which shows rubber elasticity near ordinary temperature 
into a chain, and means the polymer which does not contain a halogen. As a hard segment, 
polystyrene, a polyamide, polyester, etc. are mentioned and, specifically, polybutadiene, an ethylene- 
propylene copolymer, polyisoprene, a polyether, etc. are mentioned as a soft segment. 
[0019] The polystyrene system thermoplastic elastomer which a hard segment becomes from 
polystyrene especially is especially suitable from a viewpoint which raises flexibility. Specifically as 
such polystyrene system thermoplastic elastomer, the block copolymer of a polystyrene and 
polybutadiene or polystyrene, and ethylene-propylene copolymer etc. is mentioned. Furthermore, the 
hydrogenation polystyrene system thermoplastic elastomer which saturated the double bond in 
polystyrene system thermoplastic elastomer by hydrogenation from a viewpoint which raises thermal 
resistance is the most suitable. 

[0020] Moreover, the denaturation thermoplastic elastomer which denaturalized with unsaturated 
carboxylic acid or its derivative makes unsaturated carboxylic acid or its derivative react to the 
thermoplastic elastomer mentioned above, and means copolymerization or the thing which carried 
out graft denaturation. A viewpoint to the denaturation polystyrene system thermoplastic elastomer 
which is excellent in an interface adhesive property with a metal hydrate is especially specifically 
desirable. Denaturation hydrogenation polystyrene system thermoplastic elastomer is the most 
suitable more preferably. 

[0021] In the above, the viewpoint which a maleic acid, a fumaric acid, an acrylic acid, etc. are 
mentioned, and the anhydride of unsaturated carboxylic acid, a metal salt, ester, etc. are mentioned 
as a derivative of unsaturated carboxylic acid as unsaturated carboxylic acid, and raises mechanical 
properties, such as abrasion resistance, more especially to a maleic anhydride is the most suitable. 
[0022] It is desirable that it is in 0.1 - 10% of the weight of the range from a viewpoint which raises 
an interface adhesive property with a metal hydrate, and is excellent in the balance of various 
properties, such as mechanical properties, such as abrasion resistance and **** elongation, and 
flexibility, as a denaturation rate of the denaturation polyolefine system resin which denaturalized 
with such unsaturated carboxylic acid or its derivative, and denaturation thermoplastic elastomer. 
[0023] Since there is an inclination for the balance of various properties to worsen when preferably 
larger than 10 % of the weight, since there is an inclination for interfacial surface tension with a 
metal hydrate to become low, and for the effectiveness by denaturation to become small when 
smaller than 0.1 % of the weight, it is not desirable. 

[0024] Moreover, since the poly methyl pentene raises thermal resistance, it does not mix, and it is 
limited [ MFR / especially / neither / a consistency nor ], and what was manufactured by various 
processes can be used. 

[0025] In the heat-resistant fire retardancy resin constituent concerning this invention, it is desirable 
respectively that it is within the limits of polyolefine system resin 20 - 93 weight sections, 
denaturation polyolefine system resin 1-20 weight sections, denaturation thermoplastic elastomer 1 
- 30 weight sections, and the poly methyl pentene 5-30 weight sections as a mixed rate of the 
mixture which mixed the resin mentioned above. 

[0026] Since there is an inclination for abrasion resistance to fall if there is less polyolefine system 
resin than 20 weight sections, and there is an inclination for flexibility to be spoiled when [ than 93 
weight sections ] more, it is not desirable. Moreover, since there is an inclination for an interface 
adhesive property with a metal hydrate to become inadequate if there is less denaturation polyolefine 
system resin than 1 weight section, for **** elongation to stop coming out when [ than 20 weight 
sections ] more, and for flexibility to be spoiled, it is not desirable. 

[0027] Moreover, since there is an inclination for abrasion resistance to be spoiled when [ than 30 
weight sections ] more [ an interface adhesive property with a metal hydrate will become inadequate 
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if there is less denaturation thermoplastic elastomer than 1 weight section, and ], it is not desirable. 
Moreover, since there is an inclination for thermal resistance not to improve, but for heating 
deformans to become inadequate if there are few poly methyl pentenes than 5 weight sections, for 
**** elongation to fall if [ than 30 weight sections ] more, and for abrasion resistance and flexibility 
to be spoiled, it is not desirable. 

[0028] It is desirable that a mixed rate is within the limits of polyolefine system resin 40 - 80 weight 
sections, denaturation polyolefine system resin 5-15 weight sections, denaturation thermoplastic 
elastomer 5 - 25 weight sections, and the poly methyl pentene 10-20 weight sections preferably 
especially. 

[0029] And the metal hydrate blended with these mixture is blended as a flame retarder, and, 
specifically, a magnesium hydroxide, an aluminum hydroxide, a calcium hydroxide, etc. are 
mentioned. Especially, a magnesium hydroxide is the most suitable. It is desirable to use a 0.1-20- 
micrometer thing as mean particle diameter of these metal hydrate from a viewpoint which raises 
mechanical properties, such as abrasion resistance, more. Moreover, it is desirable to perform surface 
treatment to the particle front face of a metal hydrate with a silane coupling agent or fatty acids, such 
as vinylsilane, an amino silane, an epoxy silane, and a meta-chestnut ROKISHI silane, etc. from a 
viewpoint which raises the dispersibility to the inside of a polymer and reactivity with a polymer. 
[0030] Moreover, it is desirable to blend in the range of the 30 - 200 weight section to the above- 
mentioned mixture 100 weight section as loadings of a metal hydrate. If [ than the 200 weight 
sections ] more [ fire retardancy will not fully be acquired if there are few loadings of a metal 
hydrate than 30 weight sections, and ], since a mechanical property, flexibility, etc. will be spoiled, it 
is not desirable. It is most desirable to blend in the range of the 50- 150 weight section preferably 
especially. 

[0031] In addition, compounding agents, such as an antioxidant which does not contain a halogen, 
metal deactivator, processing aid (inhibitor outside copper etc.), coloring agents (lubricant, wax, 
etc.), and fire-resistant assistants (boric-acid zinc, silicon system flame retarder, etc.), may be 
suitably blended in the range in which each property is not reduced, and it is not limited especially. 
[0032] Next, an operation of the heat-resistant fire retardancy resin constituent concerning this 
invention is explained. 

[0033] Since the heat-resistant fire retardancy resin constituent concerning this invention does not 
contain the halogen, it does not generate halogen system gas harmful at the time of combustion. 
Therefore, when it uses as a wire covering ingredient of the electric wire used for autoparts, 
electrical-and-electric-equipment components, etc., halogen system gas is not emitted into 
atmospheric air at the time of an automobile fire and incineration abandonment of the electrical and 
electric equipment etc., and it does not become the cause of environmental pollution. 
[0034] Moreover, since the denaturation thermoplastic elastomer which denaturalized with the 
denaturation polyolefine system resin which denaturalized with unsaturated carboxylic acid or its 
derivative, unsaturated carboxylic acid, or its derivative has been mixed to polyolefine system resin, 
while a chemical reaction arises to it between the part into which it denaturalized in denaturation 
polyolefine system resin and denaturation thermoplastic elastomer, and the surface part of the metal 
hydrate which has a high polarity and a firm adhesion interface is formed in it, the compatibility of a 
metal hydrate and each polymer improves. 

[0035] Furthermore, thermoplastic elastomer originates in the structure and has sufficient flexibility. 
Therefore, mechanical properties and flexibility, such as abrasion resistance and **** elongation, 
can be raised from these things, without reducing fire retardancy. 

[0036] And since the poly methyl pentene which deformation cannot produce easily is mixed even if 
the melting point is still as higher as 240 degrees C and temperature becomes high, thermal 
resistance can be raised and it becomes possible to give the outstanding heating deformans. 
Moreover, since thermal resistance can be given without giving bridge formation by an electron ray 
etc., a production process does not increase or it does not become cost quantity. 
[0037] And when mixture is mixed within limits mentioned above, it becomes possible to obtain the 
heat-resistant fire retardancy resin constituent excellent in especially balance mechanical properties, 
such as abrasion resistance and **** elongation, flexibility, fire-resistant, heat-resistant according to 
the synergistic effect by each polymer. 
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[0038] Thus, when the heat-resistant fire retardancy resin constituent obtained is used as a wire 
covering ingredient of the electric wire used for autoparts, electrical-and-electric-equipment 
components, etc., it becomes possible to obtain the electric wire equipped with the outstanding 
electric-wire property. 
[0039] 

[Example] An example explains this invention further below at a detail. 

[0040] (Example 1) Propylene-ethylene block copolymer (a consistency 0.90 and the temperature of 
230 degrees C) MFRO.Sg / 10 minutes under 2.16kg of loads, the following abbreviation 50 weight 
section, Maleic-anhydride denaturation propylene homopolymer (a consistency 0.91 and the 
temperature of 230 degrees C) MFR20.0g / 10 minutes under 2.16kg of loads, the following 
abbreviation 10 weight section, Maleic-anhydride denaturation hydrogenation styrene-butadiene- 
styrene copolymer (a consistency 0.92 and the temperature of 230 degrees C) MFRS.Og / 10 minutes 
under 2.16kg of loads, the following abbreviation 20 weight section, As opposed to a total of 100 
weight sections of the poly methyl pentene (MFR22.0g / 10 minutes, following abbreviation) 20 
weight section [ under a consistency 0.84, the temperature of 260 degrees C, and 5kg of loads ] The 
magnesium-hydroxide (it is called "magnesium-hydroxide A" mean-particle-diameter [ of 1 .0 
micrometers ], thing [ which performed silane coupling agent surface treatment ], and the following) 
70 weight section, and the antioxidant 1 weight section were kneaded with the biaxial kneading 
machine at the mixed temperature of 250 degrees C, and the resin constituent was produced. 
[0041] then, an extruding press machine — using - this resin constituent - the conductor (twisting 
seven annealed copper wire this conductor thing circularly compressed in order to make external 
surface smooth) of cross-section 0.5mm2 — extrusion covering was turned up at 0.2mm thickness, 
and the cable was produced. In addition, the dice nipples used at the time of extrusion molding were 
1.25mmphi and 0.88mmphi, respectively, extrusion temperature was made into 210-230 degrees C 
of dices, and the temperature requirement of 200-240 degrees C of cylinders, and linear velocity was 
considered as a part for 100m/. This cable is made into an example 1. 

[0042] (Example 2) the cable was produced like the example 1 to a total of 100 weight sections of 
the propylene-ethylene block-copolymer 60 weight section, the maleic-anhydride denaturation 
propylene homopolymer 1 5 weight section, the maleic-anhydride denaturation hydrogenation 
styrene-butadiene-styrene copolymer 5 weight section, and the poly methyl pentene 20 weight 
section except having considered as the magnesium-hydroxide (mean-particle-diameter [ of 1 .0 
micrometers ], and front face — it being called "magnesium-hydroxide B" unsettled thing and the 
following) 70 weight section, and the antioxidant 1 weight section. This cable is made into an 
example 2. 

[0043] (Example 3) The cable was produced like the example 1 to a total of 100 weight sections of 
the propylene-ethylene block-copolymer 20 weight section, the maleic-anhydride denaturation 
propylene homopolymer 20 weight section, the maleic-anhydride denaturation hydrogenation 
styrene-butadiene-styrene copolymer 30 weight section, and the poly methyl pentene 30 weight 
section except having considered as the magnesium-hydroxide A90 weight section and the 
antioxidant 1 weight section. This cable is made into an example 3. 

[0044] (Example 4) The cable was produced like the example 1 to a total of 100 weight sections of 
the propylene-ethylene block-copolymer 93 weight section, the maleic-anhydride denaturation 
propylene homopolymer 1 weight section, the maleic-anhydride denaturation hydrogenation styrene- 
butadiene-styrene copolymer 1 weight section, and the poly methyl pentene 5 weight section except 
having considered as the magnesium-hydroxide A100 weight section and the antioxidant 1 weight 
section. This cable is made into an example 4. 

[0045] (Example 5) The cable was produced like the example 1 to a total of 100 weight sections of 
the propylene-ethylene block-copolymer 50 weight section, the maleic-anhydride denaturation 
propylene homopolymer 10 weight section, the maleic-anhydride denaturation hydrogenation 
styrene-butadiene-styrene copolymer 20 weight section, and the poly methyl pentene 20 weight 
section except having considered as the magnesium-hydroxide B30 weight section and the 
antioxidant 1 weight section. This cable is made into an example 5. 

[0046] (Example 6) The cable was produced like the example 1 to a total of 100 weight sections of 
the propylene-ethylene block-copolymer 50 weight section, the maleic-anhydride denaturation 
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propylene homopolymer 10 weight section, the maleic-anhydride denaturation hydrogenation 
styrene-butadiene-styrene copolymer 20 weight section, and the poly methyl pentene 20 weight 
section except having considered as the magnesium-hydroxide A200 weight section and the 
antioxidant 1 weight section. This cable is made into an example 6. 

[0047] (Example 1 of a comparison) The cable was produced like the example 1 to a total of 100 
weight sections of the propylene-ethylene block-copolymer 70 weight section and the maleic- 
anhydride denaturation hydrogenation styrene-butadiene-styrene copolymer 30 weight section except 
having considered as the magnesium-hydroxide A70 weight section and the antioxidant 1 weight 
section. Let this cable be the example 1 of a comparison. 

[0048] (Example 2 of a comparison) The cable was produced like the example 1 to a total of 100 
weight sections of the propylene-ethylene block-copolymer 67 weight section, the maleic-anhydride 
denaturation propylene homopolymer 10 weight section, the maleic-anhydride denaturation 
hydrogenation styrene-butadiene-styrene copolymer 20 weight section, and the poly methyl pentene 
3 weight section except having considered as the magnesium-hydroxide A80 weight section and the 
antioxidant 1 weight section. Let this cable be the example 2 of a comparison. 
[0049] (Example 3 of a comparison) The cable was produced like the example 1 to a total of 100 
weight sections of the propylene-ethylene block-copolymer 40 weight section, the maleic-anhydride 
denaturation propylene homopolymer 10 weight section, the maleic-anhydride denaturation 
hydrogenation styrene-butadiene-styrene copolymer 10 weight section, and the poly methyl pentene 
40 weight section except having considered as the magnesium-hydroxide A80 weight section and the 
antioxidant 1 weight section. Let this cable be the example 3 of a comparison. 
[0050] (Example 4 of a comparison) The cable was produced like the example 1 to a total of 100 
weight sections of the propylene-ethylene block-copolymer 40 weight section, the maleic-anhydride 
denaturation propylene homopolymer 1 0 weight section, the maleic-anhydride denaturation 
hydrogenation styrene-butadiene-styrene copolymer 40 weight section, and the poly methyl pentene 
1 0 weight section except having considered as the magnesium-hydroxide A70 weight section and the 
antioxidant 1 weight section. Let this cable be the example 4 of a comparison. 
[0051] (Example 5 of a comparison) The cable was produced like the example 1 to a total of 100 
weight sections of the propylene-ethylene block-copolymer 50 weight section, the maleic-anhydride 
denaturation propylene homopolymer 40 weight section, and the poly methyl pentene 10 weight 
section except having considered as the magnesium-hydroxide A 100 weight section and the 
antioxidant 1 weight section. Let this cable be the example 5 of a comparison. 
[0052] In addition, the manufacturing company and trade name of each resin used in the above- 
mentioned example and the example of a comparison and a compounding agent are as follows. A 
propylene-ethylene block copolymer Namely, the "Tokuyama polypropylene" (trade name) by 
Tokuyama A maleic-anhydride denaturation propylene homopolymer "ADTEX ER" (trade name) by 
the Japanese polyolefine company A maleic-anhydride denaturation hydrogenation styrene- 
butadiene-styrene copolymer The "tough tech" (trade name) by Asahi Chemical Industry Co., Ltd. 
"TPX" (trade name) and magnesium-hydroxide A "Kuisma 5 (grade 5LH)" (trade name) by the 
consonance chemical-industry company [ the poly methyl pentene ] [ by Mitsui Chemicals, Inc. ] 
Magnesium-hydroxide B is a product "the MAGUNI fin H5" (trade name) made from 
MARTINSWERK (Germany), and an antioxidant is "Tomi Knox" (trade name) by Yoshitomi 
Pharmaceutical Industries, Ltd. 

[0053] About each cable produced as mentioned above, an abrasion resistant test, a **** elongation 
trial, a flexibility test, the fire-resistant sex test, and a heating deformans trial were performed, and 
characterization of this invention article and a comparison article was performed. Each trial and the 
evaluation approach are explained below. 

[0054] (Abrasion resistance) About the abrasion resistant test, it examined by the blade going 
method based on the Society of Automotive Engineers of Japan specification "JASO D 61 1-94." 
That is, each cable of this invention article and a comparison article was cut down in die length of 
750mm, and it considered as the test piece. And it goes and comes back to a blade to shaft 
orientations, the cladding material front face of each test piece fixed on the base was worn over die 
length of 1 0mm or more under the room temperature of 23**5 degrees C in them, and the count of a 
round trip until a blade contacts a conductor was measured by wear of the cladding material at the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/7/2006 



JP,2002-138173,A [DETAILED DESCRIPTION] 



Page 7 of 9 



time of making a blade go with per minute 50 times of speed. Under the present circumstances, the 
load applied to a blade was set to 7 Ns. 

[0055] Subsequently, each test piece was moved 100mm, it rotated 90 degrees clockwise, and the 
above-mentioned measurement was repeated. The same test piece performed this measurement a 
total of 3 times, and the minimum value of each value considered 300 times or more of things as 
success. 

[0056] (♦*** elongation) About **** elongation, it examined based on the Society of Automotive 
Engineers of Japan specification "JASO D 61 1-94. M That is, each cable of this invention article and a 
comparison article was cut down in die length of 150mm, it considered as the tubular test piece 
except for the conductor, and the marked line was inscribed on the center section at intervals of 
50mm. And after attaching the both ends of each test piece in the chuck of a testing machine under 
the room temperature of **5 degrees C, the die length between tension and the marked line at the 
time of each test piece cutting was measured in a part for 200mm/in 23 **** speed. Under the 
present circumstances, **** elongation considered 125% or more of thing as success. 
[0057] (Flexibility) About flexibility, the good thing was considered as success by the hand feel at 
the time of bending each cable by hand. 

[0058] (Fire retardancy) About fire retardancy, it examined based on the Society of Automotive 
Engineers of Japan specification "JASO D 61 1-94." That is, each cable of this invention article and a 
comparison article was cut down in die length of 300mm, and it considered as the test piece. Next, 
each test piece was put into the iron trial box, and it supported horizontally, using the Bunsen burner 
with an aperture of 10mm, the tip of a reducing flame was applied until it burned within in 30 
seconds after the test piece center-section bottom, and the lingering flame time after removing flame 
calmly was measured. Under the present circumstances, lingering flame time considered less than 1 5 
seconds as success, and made the thing exceeding 15 seconds the rejection. 

[0059] (Heating deformans) About heating deformans, it examined as follows. That is, after leaving 
each cable for 10 minutes within a 190-degree C thermostat, it pressurized for 1 minute 300g of 
loads by the head point with a width of face of 0.7mm. Then, the load was removed, the cladding 
material of each cable melted, and it checked about whether a conductor is exposed. The thing 
holding an electric- wire configuration was considered as success, an electric-wire configuration 
could not be held but what the conductor exposed was made into the rejection. 
[0060] What summarized the production conditions about each cable of this invention article by the 
above and a comparison article and an evaluation result is shown in Table 1 and 2. 
[0061] 
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0062] 
Table 2] 



ft 

m 



Iffi 



T g 



rtt(ggg?) 



70 



30 



70 



171 



450 



6tt 



67 



lO 



20 



80 



181 



250 



ftg 



40 



10 



10 



40 



80 



181 



60 



40 



10 



40 



lO 



70 



171 



380 



ag 



50 



40 



lO 



100 



201 



80 



[0063] The evaluation result of this invention article in Table 1 and 2 and a comparison article shows 
the following things. It turns out to each cable of the examples 1-6 concerning one example of this 
invention having satisfied all of abrasion resistance, **** elongation, flexibility, fire retardancy, and 
heating deformans that each cable of the examples 1-5 of a comparison does not have what satisfies 
all properties. 

[0064] This is because the example 1 of a comparison does not have thermal resistance since the 
melting point is not mixing 240 degrees C and the high poly methyl pentene, and it becomes easy to 
produce deformation and heating deformans became a rejection. Moreover, since the maleic- 
anhydride denaturation propylene homopolymer is not mixed, it is because the good adhesion 
interface in a metal hydrate surface part was not acquired but abrasion resistance fell. 
[0065] Moreover, since there are few amounts of mixing of the poly methyl pentene about the 
example 2 of a comparison than 5 weight sections, it is because thermal resistance was not able to 
improve, heating deformans was not able to become inadequate and effectiveness by the poly methyl 
pentene mixing was not able to be demonstrated enough. Conversely, like the example 3 of a 
comparison, when the amount of mixing of the poly methyl pentene is made [ more ] than 30 weight 
sections, **** elongation falls and it also turns out that abrasion resistance and flexibility will be 
spoiled. 

[0066] Moreover, it turns out that abrasion resistance will be spoiled since there are more maleic- 
anhydride denaturation hydrogenation styrene-butadiene-styrene copolymers about the example 4 of 
a comparison than 30 weight sections, **** elongation stops coming out and flexibility will be 
spoiled since there are more maleic-anhydride denaturation propylene homopolymers about the 
example 5 of a comparison than 20 weight sections. 

[0067] Although the example was explained above, alterations various in the range which is not 
limited to the above-mentioned example at all, and does not deviate from the meaning of this 
invention are possible for this invention. For example, although the antioxidant was blended as a 
compounding agent in this example, besides it, compounding agents, such as an antioxidant which 
does not contain a halogen, metal deactivators (copper inhibitor etc.), processing aid, coloring agents 
(lubricant, wax, etc.), and fire-resistant assistants (boric-acid zinc, silicon system flame retarder, 
etc.), may be suitably blended in the range in which each property is not reduced, and it is not limited 
especially. 
[0068] 
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[Effect of the Invention] While excelling in mechanical properties and flexibility, such as abrasion 
resistance and **** elongation, according to the heat-resistant fire retardancy resin constituent 
concerning this invention, without generating halogen system gas at the time of combustion, it is 
effective in the ability to obtain the heat-resistant fire retardancy resin constituent excellent in 
thermal resistance, having sufficient fire retardancy. 

[Translation done.] 
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